We have obtained the differential decay rate and calculated the branching ratios of the exclusive semileptonic decays B(D) → Xlν, where X is a p-wave meson, using the nonrelativistic ISGW quark model. Our results are compared with the predictions of the ISGW2 model. We have computed some branching ratios that were not reported or were reported with 0.00 in this model. For example, we find that Br(B − c → B * 0 s2 l − ν) = 4.03 × 10 −5 , Br(B − c → B * 0 2 l − ν) = 3.65 × 10 −6 and Br(D + s → f 2 l + ν) = 2.7 × 10 −5 , which seems to be at the reach of forthcoming experiments. Furthermore, we have classified the B u,d,s → T lν decays in two groups and compared the semileptonic and nonleptonic decays including a tensor meson in the final state.
Introduction
We have calculated the differential decay rates and the numerical values of the branching ratios of the semileptonic decays B(D) → Xlν, where X is an orbitally excited meson 3 P 2 (i.e., a tensor meson T ) or 1 P 1 , in the nonrelativistic quark model of Isgur-Scora-GrinsteinWise (ISGW model) [1] . Specifically, we have considered exclusive semileptonic decays of the mesons B q (q = u, d, s, c) and D q ′ (q ′ = u, d, s). Let us mention that the ISGW model [1] shows the inclusive spectrum of the semileptonic B and D decays. So, in this work we have obtained the branching ratios to each exclusive channel and compared them with the predictions of the ISGW2 model [2] . We have computed some branching ratios that do not appear or appear with 0.00 in this model [2] . From our results we can classify the B u,d,s → T lν decays in two groups and establish a connection between B → T lν and B → T V (V means a vector meson), which agrees with the Bjorken ′ s relation if we ignore the nonfactorizable contributions.
Semileptonic B decays have been studied widely. The current experimental data show that semileptonic B decays to ground charmed mesons (D and D * ) is approximately the 60% of the inclusive semileptonic decay rate [3] - [5] and that the remainder 40% should go to excited charmed mesons and nonresonant final states [3] - [6] . Besides, the semileptonic B decays into p-wave charm mesons are the main background in the measurement of the
- [9] . For these reasons, the production of orbitally excited charmed mesons (or p-wave charmed states) in semileptonic B decays is an interesting area of research and has been studied in the literature in the frame of Heavy Quark Effective Theory (HQET) [3] , [5] , [10] - [13] and quark models [1] , [2] , [14] - [16] .
There are four orbitally excited charmed states with l = 1, which can be classified 2 ) with j = 1/2, J P = (0 + , 1 + ) and j = 3/2, Furthermore, we have computed the branching ratios of the semileptonic decays D → T lν. In this case, there is not enough theoretical and experimental information about them.
The most of the branching ratios of these decays were reported with 0.00 in the Ref. [2] .
We think that forthcoming experiments at CLEO-c Project will allow to test some of these predictions in the nonrelativistic quark models [ 
where t = (p P − p X ) 2 , P X is the three-momentum of X in the P rest frame, G F is the Fermi constant, V′ is the Cabibbo-Kobayashi-Maskawa (CKM) factor and β ++ and α are functions of the form factors [1] . In the above equation m l ≈ 0 i.e., l = e, µ.
Using the corresponding expressions for the functions β ++ and α given in the appendix of the Ref. [1] when X is an orbitally excited meson 1 P 1 , we obtain explicitly, from the Eq.
(1), the following differential decay rate of the semileptonic decay B → ( 1 P 1 )lν:
where S + , r and v are form factors given in the Ref. [1] and X is a p − wave meson 1 P 1 .
On the other hand, we have taken from the appendix of the Ref.
[1] the corresponding expressions of the functions β ++ and α assuming that X is an orbitally excited 3 P 2 tensor meson T . In this case, we have obtained explicitly the following expression for the semileptonic decay rate of B → T lν
where α(t), β(t) and γ(t) are quadratic functions of the form factors b + , k and h, given by α(t) = 8m
From Eqs. (2) and (3) we can see that the decay width of the semileptonic decay
where X is an orbitally excited meson 1 P 1 or 3 P 2 ( a tensor meson T ) has three contributions. In one case, for X = 1 P 1 , these contributions are proportional to | P X | 5 , | P X | 3 and | P X |. On the other hand, when X is a tensor meson T , they are proportional to
and | P T | 3 (we call these contributions Γ (7) , Γ (5) and Γ (3) , respectively). It means that the particles in the final state are coupled to waves l = 2, 1, 0 or l = 3, 2, 1 when the orbitally excited meson is 1 P 1 or 3 P 2 , respectively 1 .
Now, we are going to compare at tree level the semileptonic decay B(bq) → T (q ′ q)lν with the type-I nonleptonic decay B(bq) → T (q ′ q)V (q i q j ), which are produced by the current matrix element < T |J µ |B > (i.e. the tensor meson T is produced from the transition B → T ). If we suppose that the only factorizable contribution to B → T V comes from < T |J µ |B >< V |J µ |0 > and neglect the nonfactorizable contributions, we can establish a ratio between the Eq. (3) and the Eq. (11) of the Ref. [18] . It is given by 1 We display in the table 2 the contributions Γ (7) , Γ (5) and Γ (3) to the decay width of each exclusive
where F V = m V f V is the decay constant (f V is adimensional in this case), V ij is the appropiate CKM factor (depending on the flavor quantum numbers of the meson V ) and a 1 is the QCD coefficient.
In the literature, neglecting nonfactorizable contributions to the decay amplitude, is well known that an identical expression is obtained for the ratio R when we compare the decays B → Xlν and B → XV , X being a pseudoscalar (P ) or a vector (V ) meson and arising from the transition B → X. Therefore, we would like to point out that in this work we show explicitly that the ratio R = 6π
V between B → Xlν and B → XV is always the same irrespective of the meson X is a pseudoscalar, a vector or a tensor meson. It means that the production of the lepton pair in the semileptonic decay is kinematically equivalent to the production of a pseudoscalar or a vector [7, 19] or a tensor meson in the nonleptonic decay. It is important to note that the expression for R, which is independent of the model, also agrees with the Bjorken ′ s relation [7, 19, 20] and it provides a clear test of the factorization hypothesis and may be employed to determine unknown decay constants [7, 19] .
Numerical values
In this section we calculate the branching ratios of the exclusive semileptonic decays Let us mention that we obtain R = [Br(B − → D * 0
which is consistent with the experimental limit R < 1.42 [21] and the report of the Ref.
[8]. On the other hand the sum of all the branching ratios of B u,d → Xlν (where X is an orbitally excited meson), calculated in this work (see the second column in the table 1), is almost 0.745% (i. e. 1.49% including the conjugate channels).
In the table 2 we show the three contributions Γ (7) , Γ (5) and Γ (3) , given by the Eq. (3), to the decay width of B → T lν. We note that the B u,d,s → T lν decays can be classified in two groups. In one of them, all the contributions are positive and the contribution Γ (3) , which is proportional to | P T | 3 is the largest. The decays which come from the b → u transition are in the other group. In this case, the contribution Γ (7) , which is proportional to | P T | 7 , is the largest and the contribution Γ (5) , which is proportional to | P T | 5 , is negative. For B c → T lν these contributions, in all the cases, are positive and Γ (3) is the largest.
Finally, in the table 3 we show the numerical values of the branching ratios for the decays
In this case there is not enough theoretical predictions and experimental data. So, we have only compared our results with the ISGW2 model [2] . The most of the branching ratios were reported with 0.00 in this Ref. [2] . The Br(D 0 → a − 2 l + ν) and
are enhanced by about an order of magnitude in the ISGW2 model. Our
is below three orders of magnitude of the experimental limit (< 8 × 10 −3 ) [21] . Let us mention that we do not display the contributions Γ (7) , Γ (5) and Γ (3) , given by the Eq. (3), to Γ(D → T lν) because their behaviour is similar to the case of B c → T lν decays.
Conclusion
We have computed the branching ratios of the semileptonic B and D decays involving 1 P 1 and 3 P 2 mesons in the final state (they are p-wave orbitally excited mesons) using the nonrelativistic quark ISGW model [1] . We have calculated some branching ratios that
were not predicted or were reported with 0.00 or in the Ref. [2] . For example, we have found that Br(B 
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2.25 × 10 Table 2 . Contributions to Γ(B → T lν) proportional to | P T | 7 , | P T | 5 and | P T | 3 . All the
